38
The cyclophilin family of proteins, which together with the FK506-binding proteins nomenclature) are major receptors for CsA in P. falciparum [7] . Complexes of CsA-
53
PfCYP19A and CsA-PfCYP19B are both inhibitory to calcineurin, whose presence in 54 malarial parasites is known although its function is not [8; 9] . It is still not known how this 55 drug exerts its antiparasitic effects, but some other cyclosporins maintain antimalarial activity 56 even though they are non-immunosuppressive because of lack of affinity for cyclophilins or 57 (as cyclosporin-cyclophilin complexes) for calcineurin [10] . This suggests that the 58 mechanisms of antimalarial and immunosuppressive action may be unrelated [10; 11] .
59
The most widely reported activity of immunophilins is their catalysis of protein 60 folding. Spontaneous isomerisation of peptidyl-prolyl bonds constitutes a rate-limiting step 61 in folding of some proteins. Peptidyl-prolyl isomerases (PPIases) stabilize the cis-trans 62 transition state of the X-P bond (where X is any amino acid) and accelerate its isomerisation. We assessed the molecular chaperone ability of the recombinant cyclophilins using 96 two model substrates: rhodanese from bovine liver mitochondria and citrate synthase from 97 porcine heart mitochondria, which are the substrates of choice to measure temperature-98 induced aggregation and its suppression by molecular chaperones. The FKBP-type P. were produced and purified as described before [13] . The chaperone assay was carried out as PfCYP52CLD; data not shown) reduced aggregation. When the assay was performed using 105 rhodanese, all of the recombinant proteins prevented aggregation to varying degrees (Fig. 2) .
106
The inhibition of thermal aggregation of rhodanese by the cyclophilins was then assessed in 107 the presence of equimolar concentrations of CsA. This drug did not interfere with the 108 chaperone action of any of the cyclophilins (Fig. 2) ; we had shown in a previous study that it 109 did not bind to most of them ( there are several changes apart from that to W121 that might affect the PPIase activity.
152
In conclusion, some of the sequences annotated as cyclophilins did not have the 153 complete set of the amino acids believed to be required for substrate and CsA binding and 154 this was reflected in the lack of detectable PPIase activity of all except two of them.
155
Molecular chaperone function, by contrast, is known to be independent of PPIase activity at accommodate the large variety of client proteins in the cell and perhaps also recognize 162 strategic hydrophobic residues. The lack of effect of CsA was therefore not unexpected, but 
